Discussion groups in the dairy industry are a vital forum for knowledge transfer amongst dairy farmers. Discussion groups are made up of people engaged in the business of dairy farming and they can be classified as micro-level clusters. Microlevel clusters are collaborative networks of individual firms (Boekholt & Thuriaux 2000) . In these clusters dairy farmers absorb and disseminate knowledge from professional agronomists, veterinarians, government advisers and research institutions. This paper explores the practice of small dairy farmers working in clusters to share knowledge and know-how. The study was conducted in the Central Murray dairy region of Victoria, Australia.
The Australian dairy industry has a history of working effectively towards common agendas through dairy discussion groups. Dairy discussion groups can be classified as micro-level clusters. Micro-level clusters are collaborative networks of individual firms (Boekholt & Thuriaux 2000) . Dairy discussion groups provide an environment for knowledge transfer amongst dairy farmers who access expertise from agronomists, veterinarians, government advisers and research institutions. In this setting dairy farmers build their capacity for innovation through knowledge transfer. Knowledge transfer occurs during the conversion of tacit knowledge into explicit knowledge through sharing experience, dialogue discussions, know-how exchange and teaching (Politis 2003) .
The dairy industry reflects Drucker's observation that "knowledge constantly makes itself obsolete" (Drucker 1997, p. 22 This paper explores the practice of small dairy farmers working in clusters (loose collaborative relationships) to share knowledge and know-how. The report examines collaboration amongst small dairy farmers operating in the Central Murray dairy industry in Australia and evaluates the importance of government and industry intervention. Victoria is the largest producer of dairy products in Australia. The Central Murray dairy region is the largest in Australia, producing 26% of Australia's total milk production (Tesdorpf 2002) . The Australian dairy industry is Australia's largest processed food industry and, with 13 per cent of the world dairy produce market, Australia is the worlds' third largest dairy exporter (Getting a Better Return 2001).
Dairy farming
Dairy farms run by owner managers (family farms) account for 99 per cent of all Australian dairy farms. On average the owner manager of a Victorian dairy farm is aged 49 years, works 65 hours a week and has a 46 year old spouse working 30 hours a week on the farm, a total of 135 hours per week in labour (ABARE 2002, p. 77) .
The average Victorian dairy herd in 2000 was 179 cows (ABARE 2002, p. 39 ).
Dairy farming is becoming increasingly sophisticated with higher production methods being employed. Dairy farm production has traditionally been pasture based but experiences during the recent drought (2002/03) and the 1982/83 drought have resulted in more farmers moving to grain feeding and other alternatives to perennial pasture. Farmers now choose their method of production from traditional methods, modest use of grain (<1.5 tonnes/cow/year) and hay, or high stocking rate systems which require up to 70-80% of the feed being brought in as supplements (McGuckian 2000) . As well as increases in supplementary feeding new technologies adopted include fodder conservation, soil testing, artificial insemination, synchronised oestrus, defined mastitis control programs and computers on farms (Tesdorpf 2002) . Doucouliagos and Hone (2000) show that over the past 20 years of an increasingly deregulated environment new capital investment has improved milk production and utilisation. It has also enabled the industry to reduce its dependence on labour (Doucouliagos and Hone 2000).
Deregulation of the dairy industry in July 2000 has forced farmers to identify strategies to improve their productivity. There is continuing pressure on the cost/price margin, particularly for smaller milk producers (Murray Dairy 2001) .
Strategic flexibility in dairying
Globalisation, increasing reliance on the export market, the bilateral trade agreement with the United States, the impact of the 2002-03 drought, the ongoing threat of water shortages in the Murray-Goulburn irrigation system and the rise in the Australian dollar against the US currency are all factors which have or will impact upon dairy farmers. The economic, political and ecological environment has become more uncertain. Dairy farming has become a risky business. In such an uncertain and dynamic environment dairy farmers must develop greater strategic flexibility.
Farm work is time consuming and tiring, leaving little opportunity for strategic thinking. In the dairy industry historically, measures have been physical -the number of cows milked, bales made and paddocks irrigated. Dairy farmers are managers of small businesses and small firms tend to have difficulty in differentiating between strategic and operational managerial roles; they are not geared to scanning for environmental threats and opportunities; they have few external linkages and they have little influence over external events (Lang, Calantone & Gudmundson 1997) .
Strategic flexibility is a concept suited to dynamic environments where continual change is unlikely to make once-and-for-all adjustments an appropriate form of managing change (Genus 1995) . Collaboration among dairy farmers can be viewed as the development of a capability to permit some freedom of manoeuvre, as illustrated in Figure 1 . In Cell 1 the flexibility of an organisation is high against a background of low uncertainty in the external environment. In Cell 3 the level of organisational flexibility is low, but so too is the level of environmental uncertainty.
An organisation in this situation may find itself vulnerable to future change. Most dairy farm businesses would have fitted this category until the late 1980s.
Cell 4 depicts the current situation for many small dairy farmers as 'hostages to fortune'. Here a combination of low organisational flexibility and highly uncertain environmental conditions places the farm business at the mercy of external circumstances. Cell 2 portrays a state of 'readiness' -the desirable state.
Dairy farmers who are able to avoid committing to a future deployment of resources, and are able to reverse, remedy or undo strategic decisions can gain some measure of control over their destiny. Cell 2 indicates that flexible organisations are better able to cope with increasing uncertainty. Obviously this is the desirable position for dairy farmers to work towards. Collaborative practices can help dairy farmers to achieve some flexibility. 
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Through collaboration the results of one farmer's experimentation can be a useful source of trial and error learning for others in the cluster, enabling problems to be identified without incurring the costs of implementation (Genus 1995 Nevertheless, the difficulties inherent in the development of clusters are real. If collaborative practices are to work well many factors must be considered. The management of inter-firm linkages tend to be problematic (Hamel, Doz & Prahalad 1989 ). Dairy farmers tend to hold strong personal views about farming practice.
Participants in collaborative relationships enter with different histories, experiences and motives (Genus 1995) . While the history of dairy discussion groups has been positive recent changes in public policy are now impacting upon the processes of knowledge acquisition and transfer in dairy farming.
Dairy Discussion Groups -Micro-Clusters
A dairy farmer discussion group is Clusters bring government entities, companies, suppliers and local institutions together around a common agenda which is constructive and actionable (Porter 1988, p. xxvii (Porter 1988, p. xxiii) .
Collaboration and linkages amongst businesses and between businesses and knowledge suppliers in a context of global competition are key characteristics of clusters (Boekholt & Thuriaux, 2000) . Through the 1990s the Australian government took a leading role in developing frameworks needed to seed cluster development.
Today the government is taking a laissez-faire approach in anticipation of farmers themselves taking on leadership of micro-clusters. As McPherson (2002) observes, industry needs to be the main driver of clustering for the concept to be successful, but OECD studies highlight the role of government as a catalyst for action, a network facilitator, an honest broker, and an institution builder.
The dairy industry has an enviable history of collaboration and knowledge sharing in both formal and informal arenas. Discussion groups provide forums for knowledge generation and knowledge acquisition in a climate of trust and openness. Dairy Access to new processes and knowledge is an important influence on dairy farm performance. Dickson and Hadjimanolis (1998) 
The Research Method
Twenty Qualitative analysis using Miles and Huberman's approach (1994) was used to identify themes and patterns which then enabled selective coding and interpretation.
For this paper data pertaining to knowledge acquisition and sharing will be presented.
Education and knowledge sharing in dairying
Of the 25 dairy farmers interviewed only 2 had a formal education in dairy farming.
Three farmers had studied other disciplines at University before going on to the farm.
The remaining 20 had a secondary school education and had learnt farming skills from their parents, from employers or other farmers. This result indicates a relatively poor level of formal education within the research population.
The dairying nations of New Zealand, Denmark and Holland require dairy farmers to complete dairy farm management studies before they are permitted to farm. In
Denmark there are eleven agricultural colleges in a nation of only 5 million people (Porter 1988, p. 133) . Education and research is a cornerstone of the Danish government's approach to cluster development in the food products industry (Boekholt & Thuriaux 2000) .
Cluster policy should be seen as an integrated package of public interventions in close consultation with those directly involved, ie the business community, the research and education organisations and so on (Boekholt & Thuriaux
2000, p. 39).
In contrast, Australian dairy farmers begin farming without any qualifications or certification. This was a cause of concern amongst industry experts:
We 
We need this type of regulation to bring in generational change. A lot of farmers would get RPL for a Dookie Diploma. (Industry Expert)
Young people are not attracted to dairying as a career. Strong negative perceptions of dairy farming as being dull, repetitive and relatively unskilled work must be challenged if the industry is to have access to a skilled workforce. If qualifications and certification were encouraged by the industry, dairying could become more attractive to secondary and tertiary students.
Dairy farmers' knowledge sources
Dairy farmers in the study were well served by a rich array of information sources. Table 1 presents findings which reveal a high level of information gathering activity amongst dairy farmers. All farmers reported accessing a wide range of people, programs, publications and places for information gathering. These valued networks were fundamental to the success of dairy discussion groups which form the basis of dairy industry clusters.
A Department of Primary Industries Field Officer reported that there were 12 discussion groups operating in northern Victoria. Each discussion group had around 30-40 members with around 400 out of a total of 2,800 farmers on the mailing lists (around 14.2%). It was generally acknowledged that the more committed and better performing farmers attended meetings and were active members of the discussion groups.
It seems to me that the ones that are successful are sharing information.
Information has been where Target 10 has put its efforts, in terms of grazing, dairy nutrition and stuff like that. … But there are those that haven't got the vision, and how to get people to have the vision I think is very difficult. They talk about lack of morale, lack of status in the industry as if they couldn't do anything. They didn't feel empowered to do anything. (Industry expert)
Discussion groups were critical to the process of extending innovative practice. As one farmer said the discussion groups attract 'the people who are a bit progressive in the area.' The groups were strong and provided 'a heap of benefits.'
They provide a social outlet for a start, particularly in tough years. You learn about local conditions, the group is open and frank and you tend to know if you're performing better than others. You've got a benchmark and people offer new ideas and advice. (Dairy farmer milking 120 cows)
Discussion groups were fundamental to the networks of farmers, industry advisors, experts, researchers and policy makers in the dairy industry. The discussion groups could be described as clusters. In Australia clusters in many industries are nurtured by governments wishing to support innovation and competitive advantage. Boekholt and Thuriaux (2000) argue that cluster policies are needed at different levels, macro, meso and micro, with each level requiring a different approach and having a different set of actors. Dairy farmers form part of micro-level networks and they interact with many actors and institutions forming the micro cluster, as illustrated in Table 2 . Farmers and industry experts agreed that micro-level clusters were essential to innovation in dairying. Whether the clusters should be assisted and funded by government was strongly debated. The Department of Primary Industries (DPI) has supported the Target 10 discussion groups for many years providing staff to organize and attend meetings. After ten years of providing funds the government has altered this policy to move responsibility for initiating and running discussion groups to farmers. As one industry member said, Industry experts and farmers agreed that the self managed discussion groups offered opportunities for a wider range of topics selected by farmers. Many of the groups were choosing to study more strategic areas. They were excited by the new process and they were pleased that their groups were performing well.
Unfortunately the successful and advanced discussion groups were perceived to be fewer than those which were languishing after the funding cuts. Many dairy farmers were no longer attending discussion groups. As one expert said, It is important that the benefits of discussion groups are not lost as a result of cost cutting. The discussion groups have given high value returns to the industry and the style of the groups is very comfortable for farmers. Information is presented in a way that is understood and liked. Without funding some discussion groups will continue to develop and flourish but others will falter. It may be that a number of models should be explored. These models should reflect the educational background and the readiness for independent knowledge seeking amongst the dairy farming population.
At all levels, from the most strategic and innovative to basic operational processes, knowledge clusters offer opportunities for advancement of the industry.
Conclusions
Membership of dairy micro-clusters can enhance the productivity and rate of innovation of dairy farms. Until recently public policy has supported the spread of discussion groups, providing a framework for collaboration between dairy farmers, the public sector and research institutions. As a result, close communities of farmers who are linked by friendships, family and business networks have built trusting and reciprocal relationships with each other.
During the 1990s Target 10 discussion groups drew together networks of people and organizations to feed knowledge and know-how into the industry in a style that was very comfortable for dairy farmers. Information was conveyed in relaxed, social forums. Today government support for dairy discussion groups has been withdrawn.
The public/private partnership required for the development of clusters has ended.
Responses to the policy change have varied. Many dairy farmers resent the withdrawal of support and, having no external leadership or coordination, have let their discussion groups lapse. In contrast, a number of discussion groups which were already performing well, have become self-managed and self-funded following the cut to government funding. Farmers in these micro-clusters have found the process of taking control liberating and energizing. They are finding ways to share knowledge more effectively. These groups, which have incorporated and settled their membership, have found that the dairy industry's long tradition of information exchange, trust and collaborative practice is bearing fruit -even without the nurturing influence of government intervention. They have the energy, organization and commitment to schedule meetings, events, guest speakers and industry visits which are specifically tailored to their members' needs.
These very different responses reflect the varying levels of receptiveness in the dairying communities. Farmers have expressed two sets attitudes to public policy on clustering. One group of farmers is dependent upon government officers for leadership, less ready for collaboration and more attuned to the status quo. This group wants the frameworks, assistance and leadership provided by Target The long-term legacy of the work begun in the 1950s by Jack Green and continued by so many dairy farmers should not be abandoned at a time when the industry is facing new challenges and uncertainty.
